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SPECIFICATION 



TITLE OF THE INVENTION 

aM^B&^^-v^V^^gg (MAGNETIC RESONANCE IMAGING APPARATUS) 
BACKGROUND OF THE INVENTION 

15 (2DFT) TfcSo ic7)2DFTTft. a^«{B^{c^rBl6^/^figtf ^^Srli 

20 mmx^ts immm^mm-v^^^^^fc.}^. ^(dm'^i^. loods (a) iz 

25 #|fl¥6 - 1 8 9 9 3 2-^. 7itS#fF5, 7 9 3, 2 1 0^. #§1^1 0- 

1 1 8 0 4 3-§-^fg (^M¥8 - 274609^) #t^tfiaZi!$ttTV^5o 
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^"^•^^'^ mi^^^^ 



,0 ^^«*'*^^^^*>;!:Jz;;;>.-fH.^- ^^^.^^^.m 
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Ifilliilii III' 



5)tl.^^#ffiR F :=r'f /V (whole body RF^^/V; 1^AT^ WB ^ 

F^^^^^^it^ t ^ ^{C, f^l^f^F^fcB^bfcMRft-^tr^jf-r^, V^t^^ 
63^^^^^^y°(7)n^/l/4=^ t°Vli]^3ffl(DRFIi:^(D;9^t:^^$-li-, ^^{i 

JO ^ $ ii: § immm -r /^^^ gam $ tT.T v ^ § „ ^ ^t^m^^ ^ /v^^ v ^xmm^M 
f '9 s B]BmRFmm<Dm±9j}m(DiS:r'^^mmm(Di&r^m^-'Xv^^o 

#lfm5, 3 6 7, 2 6 1 ^#.HHJ , ::(D^y-/^KttiiS. T-;^$tL'53 

^(7)— r O J; 5 J-i/— /l^ K^Sag-r^ ^ (75 KfcHo TWB =1 

'l'/K7)^ffig^^f£T$-&5:L^^5^tiXTl^6 « "A Tech 

25 nique of Double Resonant Operation o 
f F and H Quadrature Birdcage Coils" 
Magnetic Resonance in Medicine 19, 18 
0-185 (1991) #BgJ ^ /i- Kieim^ WB 

^9 ->-/l^K^iaMb^c^V^^^(7)WBrI^/^^{g^4:^^r:t^/^(7);j:|5:::p^^. 
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;a^^bnTV^§ m^ltMrn^Wm^, 0 5 3, 7 1 1^#.B1) 0 ^fc. 

10 t(Dmm'{tmt Lxhmm^n^o 

15 l^^5, 7 9 3, 2 1 O-^#.0§J o 

20 /^«. m^m\^^^^-<<^<K^mvxs/N^^<-r^t^^omuf)^h. 
^^^\ ^^^(DBmi^M^xi,^^—/i^}i^^mm-f-^ia-t. wb=i^mz. 
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BRIEF SUMMARY OF THE INVENTION , „ ^^^,^^^^^5 ^ i Kfe 5„ 

tHcmfam^)ttm^e^^=^v^o ur^a <^ be set forth 

» - — ■■ - ' LI. .... - 

description, or may bs learned 

...eot. ana advantages o. .he i.en.on .a, be real.ea 
„eans of the instrumentalities and ooab.natrons partroular 



herein after. 



- -™ ™^ ".ZrVL::". .onstrtate a 

T,e accompanying dra«nss. whrch are .no P ^^^^^^^ 
part of the specification, illustrate presently prefer 
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IMIIfl III 



the invention, and together with the general description given above and 
the detailed description of the preferred embodiments given below, serve 
to explain the principles of the invention. 

mi Alt. msmmmKm^x. :ff'^hV(Dm.mmmo 
mvBu. msmmmi^m^x. :^^yhv (Dmmmmo 

mmmo 

15 Bi9tt. m^mmmKm^x. mt\^m (^^^-) t(Dm'a-U'7^(Dmmmo 

mi lit. msmmmKisv^x. mmmm:smmtmmmm(Dm.t(Dm^^^7^ 

misit. m^mmmKish^x. :ff:yhv ommmmo 
11114}^. m^ - immmK^^'x. :ffi^hv (ommmmo 

mi 6i-±. mi 5 co$|55>Br®EIo 

25 mi 7fi. ^4 - immmi^m^x. wB=i-f7v. i^-zw. &«ft=^-r/v 

mi sn. '^m^DT'^^-i^iEi^mo 

mi 9tt. m4- immim^^^^'f'^^—:ym^mo 

Hi 2 0 m 4 - 3 mmmm s ^^-/^ Fo^mSo 
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iiwiii r 



7^7^ ^ b^^1-»r®lllo 

Ill2 4f^. ^4-4^5gMf-*5V^T. WB rn^T/ix^^^F^g^i: /VKi<D$ 
b Jcm(DT 7 p< ^ b ^^fifSllIc 

10 [2]26}^.B5-i ^5fef?ii{c#^^^ifcpi^ ?^ —^^ly^^mu'^m^mo 

H 2 9 B 5 - 1 ^Jfei^JcDR F 
f- Ei 3 0 f^. B 5 - 1 mMm(DK¥ ^-f /V(D:^/-<-(D^'^t|5^(Dif®!lo 

15 0 3 1 fi. 05 - 1 msMoR F :=^4 7V(DmnM^u(Dp5wm'&^^-tmo 

gl3 2fi. m5-2mMMJ^#.SRFr3^/KD^if®[lo 

ll3 4fi. m^MMim^^^^X^ :^^:yY') (Dmrn'^m. 
^ 3 5 fi. Hi 3 4 (D^—y' ;vMMK(Dmnmo 

20 Il3 6fi. H 3 5 (Z)>r^:7VviE^^<7)§|5o°n[lo 

[1 3 7 (tB 7 ^Mfijtc J: ^ - v^>^~^g©S*6^S^rg^^-r^, 
[I 3 8 «0 7 ^JfeMM^:^">' b y oi^frffiEo 

H 3 9 ttH 3 8 (DmM\H(D^-xm. 

[14 0 Aftm8^Jgf^i]^;i#5.^r^^l§(D#4mEIo 

25 0 4 0 B{i0 8^M^Jt^#S^PJ^^<DiEffill. 

[14 0 C«^8||»il^-#.6^ig^:^(Z)t[5^ifffi[lo 

04 2fi04 i^^ifl^:^^fwij^;&wtii(^^^^^-rififffi0o 
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1114 4 4 3 (Dm^mwimu^(Dmm^^mo 

114 6(^111 immimm^^^^'^hv (Dmmmmo 

n 4 8 AttB 1 3 ^jfeMt^*5v^r. / A xm^f^^^ra^^-rnio 

[214 SBfiBl 3^M^-*5V^T. /^Xm?^(^l§^i^a^^-tlKlo 

04 9«^l 3^»^{3::^oV^■r. ^^-^l|slt^^t;?-?:(^^iE§Pp"o^^i-|llo 

HI 5 0 1 3 ^Mf^lfc^V^T . ^Jl^p"p }i 5 LO^^M^^-riHo 

0 5 2 fin 1 3 ^»^lt^*5V^T, ^MtPp^pif 5 U(7)|fe^#^^#J^^-t-0o 

0 5 4 fiH 1 3 ^^feM^-*5V^T. ^S^^p^^p ^ 5 ^ ^ {^{-tkcDlfe^^^f^fl^^f^ 

-r0o 

0 5 5 1 4 R F /V KcD#[|i.0o 

0 6 1 «m 1 8 ^»ij^c^.5^^*fll-f 7^ —'yy TmM.^^^tmMMo 

0 6 2Af^mi 8^JfeM^^*3V^T. ^^3K^^(75mi51^^N^-V^:^-t-0o 

0 6 2C«Bl 8^M^J^CjoV^T. *^jK^-7°«m33g$5^-?^ — ^^^-r0o 

DETAILED DESCRIPTION OF THE INVENTION 
(m 1 IIMf^J) 

01. m'2.\^%\m^m\^m^^m%.-^m^wmm-(Disy Y^) (nmm^m. mm 
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®!l^^tLm^uTv^§, ^^ly V 3 mmmm^=^::=-y m o o i . mm 

^n^/V^- 5/ h 1 0 4 1 . ^¥^^ JV^=.yYlO A2t^'^'t^, :^~>' MJ 
1 0 1 5 -CJ^ 1 0 2 1 (^EEHS^tLTV^So 

5 ^m^m^:=^^ M 0 0 1 fi;. fif^iic 1022 \HK^mm-^m^-t^h(D 

^%^^h.^o R F ri^y^rr- 5, f 1 0 4 2 f^. V.F ^ ^ /\-y<^ — ^t^Mj^^fl 

fcRF 0 1 7?r7|-r6o RF 0 l 7 ft. 

^T^o =i^/v:^7'— /vi 0 0 2 tcfS. ^=^4/^t. ^=i-f /KZ3^#J^V— /V K 

{tS#«iJ^-f 0 0 2(DJMKi^-J:§iSW&f5JiL?'^v^J: 5 ^ 
15 i^^i§i 0 0 3 ^cIl3^^^i^.-cv^^o :i(^^ia^l§i 0 0 3(Z)i^tp^^^, ^^ia 
Wl 0 0 6 ^^LTK^SoTV^5^^7|f>^l 0 0 7 J: D ^tfiJ^ffi-T^ ^ t:: 

®igp^wi§i 0 0 3(DM^mn. ^^Mmiii^^m'^^i~±^£<. ^m.mm^m^-t 
20 ^9ji^sii. mmmms(DM^^^p 1 t-r^ 

5 = 2 0 logio(P 1X7 6 0) 

-x:^:^hti. M^^P 1^9 3 i^NX:^/v Gfti 7 h/i^) <^-r§^. B4 0 d B© 

r.(7)fbM«#=i^yV^^, ^-7VV1 0 0 4 ^^UT^tPO{tM«:fcjmiM{-^^ 
25 ^tLTV^So »«:^=i-r7^;^7°— 7H 0 0 2(Dp^m^M}^^riX\^^^}% 

mym^it. mm^^m^K^^-:^ i o o 5^^Lxmm^tixv^^o -^tc m 

6 i 5 i5IM=f^A 1009, 1010. JjfyV flOll, 1012. r — J>, 1 
0 13. iX-t :7 h 1 0 1 4 S:^UT-<— 1 0 1 5 {C^;ibflTV^§o ^>^:7h 
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1 0 1 4ti. ^p— XI 0 0 8-^^Bl'9^d^^TV^?)o 

^(Dmm'^^^A j\^=^^v M 0 4 KD^^r^^^i o o ?>(Dnmn. y4i— 

10 3 1 iibffl^t^.TV^So ^fc. mmmmi 0 0 3 1 0 3 4fi. 

^mmm^^=^y MOO l(Z)^y^;tx^y b 1 0 3 6 (D^^i*M ^nxv^ 

^ ^7 M 0 3 6 (DF^^t|553^ 1 0 3 4 1 0 3 7 T^Pfl^lt 1 0 0 3 «^ 

mn^^l 0 3 2 tm^^^^o i'75^^§P5>tt. Oy V^^l 6-^^v/-7V^iX-tl^ 
So 032-^. 1^^1031 t(Dmt. Ml 0 3 3-er7flCP3^TV>§o 

rmb^fg^^^-l 0 3 2 ^^1 0 3 3 IWia^-s -7^ Vf^V 

J: 6 9 ^mmmt^y:^ m<D^'m^^-^wmmm'^{%^ ^ n 

^(DMmm^mm\^xm^i^xv^tcmmmi 0 0 3(D^ff^i::j:^ii^»s 
im 2 

^^-f ^e-^:? 5^ f 2 0 0 1 ®i^^::Mm^^^^v^^iix^oTv^5o ^(ommM^^ 
t^^^^m^M^m\^o. i--i^:^y%mx-hh. ^mm(D'^fmf^^^-m^ 

|fcI#»iJ:=i^7V2 0 0 2fi. ^^f^^l§l 0 0 3(D^itCEg$tlTV^5o »» 
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mi^. immiM=^^^^2 002 itu^-r^ x, y, z (D^mijm^^fi^^r^^mm 

L-fz.mm^i'^m^lLVtz.3U(D=i^ /V±y hGx, Gy, G z j; ^ t*^ ^ tL^o 
5 (Actively Shield Gradient Coil : ASGC) t-t^o mW}Mmm%MMm=^ 

In] ^ ® ^^^1" 6 T ^ x ^ -7^ K ^ ^ /V ^ j; !9 «^ $ tL , 

msmm2 0 0 3 (DmMi-mu^K^^^-^^ji^ 2 0 e 0 tmmm^2 003 
10 (Di^tij^^iaa^ti6i^^--:7Vv2 0 0 ^m^^2 0 0 s^^izm^htix^^ 
§ftM«#=^^/^2 002 t^nmrnt^^m-f-^o ^^-■:/>2 0 e 0 ^i^^ 

-:/7V2 0 0 8 {i. ^^^|§2 0 0 3 \zMV Hn hntz^M^^U2 0 0 4-i:igfg$ 

W4#i^=^^/V2 0 0 2^1. 4:*:(7)^ft2 0 1 3 ^Z: J: D^^^fLTV^So »4 
15 ^^:n-f /V2 0 0 2 ^ 4^(D%^2 0 1 3 ^tL-?'tl.(DfHl(C«, P^^UU 2 012 
iiiiSMSffl^Vv b 2 0 1 1 idSf^Jt^tbTV^So P:mMU2 0 1 2 tt. UMM^M 
:n^;^2 0 0 2 (DmitUWl^U^-t ^ o ^flK ^ V Mi^Bm^ 4 2 0 0 2 (DlS 

20 LT ^ J; V^o figsiMM^V^ h 2 0 1 1 ft, ftM«#=i ^ /V 2 O O 2 cDi^ ^ 

/h^M-r?)fci6(^t^it f3^TV^6, ^#T-A2 0 13tt. ^-X15±{;13lT 
^^TV^5^>^ b 2 0 1 4 (7)±|C-Tr^>- h v'-Yy h 1 4 tOjlH«, # 

jl^tD^n— X2 0 1 9 -CZ^—^l^^tlXV^^o 

^mm^2 0 0 3 mmKmit^rm htixisy) . zmu^nmQt^mm^n^ 
25 §0 oy ^^^2 0 1 7-e-y-/^$tLTv^?,o iawefi^^*"^' 

:7°2 0 0 7t::^;^^iaTV^6. K^^^yT' 2 0 0 7 ^r^Wfl2 0 0 3 

^%^m%-t^o :iti\^x'ommm^2 0 0 3(D\Hm'iM^'^mi^^th^o ^co 
M^m-immmm=^-{7i^2 0 0 2{z^^mm^<D^^mmmmx%^m^x^ 
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S = 201ogio(Pl/l- 01325X10 5) (xv^-</^:dB) 

^r^§tl2 0 0 3^(DM^m^^^i 0 0 0^<:^:fy7U-vhthim4 0 dB 

RMf^^t^^^'cS^fS^^^^^^/V 2002 (DP^ftiJt^ti:. R F =3^/1^ 2 0 1 0 ;asga 
m^:^?)o rORFr^^/V2 0 1 O^i. ^# (Whole Body) m O R F =^ 4 ^l-'X' h 

oT. ^njs (RF) mm^mmm^mmi^. fmmm-h(Dmm.^^M (mr) 

ft # ^ ^fti- 5 i6 (Z) % CD 6 o 

0 0 2;as^Pfl^t^2 0 0 3\Zl\m^t^X^^ . :L(Dmmm^^ ^1^2 0 0 2CD11 

{2^igiJ]^iP;5M§m2 0 1 2-e?is^ix?)o -^%mm(Dmw\t. 
oK-^bf^^ mmm^im x:^hnx\^^o 

114 ft. mmm^2 O O 3<©t^#Jc7)E^>r-^VV2 0 0 8 ^ ^$1^§lJ(Z)^^-7'VV 2 
0 6 0 ^^K^t5 2 0 0 ^^^hj^Wi^-r^Wm^^ 0 0 4(DSffffi^^UXV>^o 
^^mMi^^b(D^^—y^^^2 0 6 0O^^2 0 6 l{i. ^I§1£2 0 0 4(7)^^;^. 
^^ 2 0 8 2i^feCJh5?)$tLTV^5o r(7)^:n;t-^^ 2 0 8 2 ft. ^r^^^2 0 
0 3(DrtftiJ(C^^ffifcl^=i^-^^ 2 0 8 3 |cm^6t){-^^^tbTV>So 1^=^^-^ 
^ 2 0 8 mm^^^ ^^2(D^:^^^ ^ 2 0 2 1 ;6^f.(DF^^--7VV 2 0 0 

8C7)$^^2 0 8 1 :05^ic§nTV^§o 

5Bf^)#^ttI2 0 3 0 0 3c7)^ffitClfi!9#i1-btl.TV^§o ^"0 ^ 

tt«2 0 3 OJ:if^. 0 0 4^S^ m^(7:5feC2 0 5 1 J^lJ: 19 ^Cltab^tL 

TV^So J&t)#tt«2 0 3 0 i5^;fgK2 0 0 4 iCDPtratCft. y ^^^^cZ) =f 
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5 s(Dmmii. mmmm^4^^2(Dmm(Dmm^misx.n^-'f/iy2 o o s gf$o 

§o :L(Dmjf^K^^ =i^M^m-^Al±. iS?i^+l2 0 0 4 t:ifel9#tt«2 0 3 0 ti^^^k 
0 0 3^(DW^U2 0 0 4©®^!9#^tMHff^-:feV^T. 2 0 0 4 (DMWjf)^^^' 

^MMmx'it. 3i;ig^^2 0 0 4^MVHnU2 o o 3 oj^fei^ihj^)^-^®?;?^- 

Ab. i^B (D?L(c::JaC 2 0 5 1 ^#A-r^o ro^^— i^B{^. ±^ 

:i(D^^—^B\Z^^t. y/V2 0 0 8^^mxWi^U2 0 0 4{Cf5t?o 
tdfcM«^=t^7^2 0 0 2;5^fe(DigS]^. ^ — ^7^2 0 0 8 ^i^(Du — U>ytJ 
25 JCj;§$gtl]^Sig;f±^^2 0 0 4(Df^Z2 0 5 1^^^^K^^2 0 0 S^^s^-T^^^ 
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5 (MS mmm) 

m. 0 7 Bf«ifffi0-cfc§o h y 3 0 1 9 m^^^A ' nm-r^t^^ 

#:3 0 0 8 f^^l^a 0 0 9 ^Cg^o T#A $ tb^o b y 3 0 1 9:^^XI^^^3 

10 0 0 9 (TDKj^fi. um^mn(Dmmr\^h6o mm^msizMLx. ^(Dmi^\^ 
^z^\^tv. ^(Dzjjmz.m^'r^jji^^x. y^^^-t^o ^^^hysoi 

t. ^n^^m-r 4 y h 3 0 0 i^^-r^o ^y^^^^^^hSO 

0 1 fi, mF ±K^X hntc4^(DmPf3 0 2 7 h ^th^o ^F^^tct 

0 l<Z)rtfIiJ}C(i. {fcli4^#=i-f /V3 0 0 2 ^, ^f^^mS^m^-t^'74'1-—3 
0 0 4^5|5^t^^TV^6o 

20 t^i::jf^fig$n-cv^6. »M:^=i^/^3 0 0 2tt. ^-^y^y^v b 3 0 0 5. Il;^ 

3 0 0 Q^^XJ-m^^ — — ^ 3 0 0 7 S^^tP^u^^^ bX^ 

f 3 0 0 1 (Dt^fllJ}::^ 19 #(t ^HTl^So ^=^*5f¥bl^l5^0JmI^ 

3 0 0 4fi, P;^ig=i^A3 oil, ^^^3 0 0 3, oy Vi>'3 0 10. 
25 ag^^ — — ;^ 3 0 0 7 , 73f/l-f 3 0 2 0, V y 1^ 3 Q 2 It^hf^'^ 
mmMV7^^f:\.X^ ;e-:^^:y h 3 0 0 1 ^c^!9#ttbt^T^o«9. "7 y ^ 

5/ ^ 3 0 0 1 C'P^JtlfliJ^^-f-:^— 3 0 0 4ioJ;tJ^*^^3 0 0 3 irf^J: '9{fc| 
#^#^^/V3 0 0 2 (T^jlH^^^i^^o j; 5 (-?'c&o-CV>§o ^c^*3, l^bV^fj^l^ 
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^fc. M^m 3 0 0 3 K^^-:^ 3oi7tm^mhfix:^^s 

0#1^. ±5zl!cD«f«m:-^/^3 0 0 2 i;^^^:^-;^^^^ ^ 3 0 0 1 (D^^i^ 
(DWrn-^^J^ 3 0 0 6 BtR^^^^ 7^:^^^ ^ 3 0 0 1 Z :^ ^ ^ f^tU 

^fc. r ^ 3 o o 5iixmm^^J-so oQuxmso 0 9 

f^^. ^hK. P:5|g=^^i. 3 0 0 6ftjfcM»*J='^/^3 0 0 2cDS*^T^P^^^ 
^^_^^_^ 3 0 0 7§r®l^#^t. W^>^^-7:n-;^ 3 0 0 7\:i^^4:t 
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±m(D^y4::t:^^y h 3 0 0 1 tv^-T—S 0 0 4(D^^{CoVnT. 
^'7^:4':^-^^ b 3 0 0 1 tM^MS 0 0 3(DmM. :^^XIM'^M3 0 0 3 t V 

5 [llSfi, ^ h 3 0 0 llZ.mnhthtcm^4 ^^^ — Z7 :ii-'^3 0 0 

7 ^^^^3 0 0 3(DmUU(D^±m-(:h^^ h 3 0 0 1 kM^ 

^3 0 0 3 (Drnmit. ^ y^^:^^ y h 3 0 0 1 htx^tzM^^ — v'ai 

3 0 0 7t^^^^3 0 0 3/6^^3 /K/^ b 3 0 2 0 }iVy'y-r~3 0 2 1 "trlSfe 

10 *^S3 0 0 3{i, 7^-^— 3 0 0 4 ^ ^-f y h 3 0 0 1 c7)P^fD^ 

h 3 0 0 1 (D'^h'^nX.W^. nWi^J^'r—3 0 0 4 (7)gtli§[ll C?1^(Z)I§5^ 

^7h. *^^3 0 0 3(Dm^-i^y^ — y :x.—:^ 3 0 0 7tiJ{;ifi, *^^3 0 0 

15 3(Dnm^'i'^b ^b\z.mm-^(D\%m%nh^x^'o . mw^n:^(om\^o3^^^^ 

3 0 1 ^mmh\\.X\^-^. O U y^'3 0 1 0{^. S^^3 0 0 3 

-•7^-;^ 3 0 0 7(D^WttSr?«^^^^J^|C^V^b:n>TV^§o ^zg^3 0 

0 3(Z)jll0±i-{^. /j^Vu- h 3 0 2 0 Srl§^6#^t5fcJ6t^?L;ast^ft fetLTV^So 
o^^fC, ^^^3 0 0 3 ^ ^-r-^-— 3 0 0 4 (D^^{^OV>Ti£igt-5o HI 9 « 

20 ^^^3 0 0 3 ^ ^^":H^3 0 0 4c7)^^^(Z?fe:^ig-T?fee„ 3 0 0 3 i 

y^-^-3 0 0 4(7)rH^(cft, mm.^2>.3^wi}^m.r^hf\.x\^'=bo g^^^^^so 

1 1 F*3^;eiS*^M3 0 0 3 c7)F^^g:|oJ;t/^-r-^— 3 0 0 4 ^ Bg-IW] Cfl 
^^^3 0 0 3SoJ;r>^y-f -j— 3 0 0 4ft. P;5S:=?^A3 oil ?rY;^fp]^^bft 
P:S|g:^'A3 0 1 \ -kx^m^^hm^:Lh\z.i,^ ^ 0 7 b^o 9 q^(D^fPA 

7-X?^^tL^^^i±i*^i±cDiEy^^{^ j; ^^C^vfj(;i j; 19 . ^3g^3 0 0 3 *d 
J:tJ^y'i'-i--3 0 0 4§f^f^. ^^-rsr ^:6S-t?t6o 

^fc. mU^J>^3 ^ W^Ylj^t^hm^Z.}i\cX.'0 . Y^f^d^^cD^fj, f^sjx. 
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-3 0 0 4(Dmm^±itmm^(Di:$.m.nmimfD^x'hmmu-< <. ^^-r- 

5 3 0 0 4 ^^^^3 0 0 3;0^^^;rb^ceV^J; 5 ^£^^\CVX:^<o 

^fc. ^^M^^J^S 0 1 KDM^MS 0 0 3 t'J*5J;t>^7-f 3 0 0 4il.ijc7)^t^ 

^^ti^miat. M^ms 003 ty^^-s 0 0 4<7^m\z^^ti±]fmxWA 

10 $ti§o 

3 0 1 1 a fi. i^Sri^i. 3 0 11 5 J: 5 ^^B^^^<7)ff^)bt-t?fe ^ . 

^2g^3 003^7-f-^-300 4^^Pfl-r5^ t^^-et. M^^^m^^tc^ 

^tc. P5m^^j>^ 3 0 0 1 1 t'^v^-r—s 0 0 4 tm-t^^co 5 -h\ihns oil 

15 a J^A^cDStrifi:, X^^/^i^^^EfcKffS^sp^^rf^^ 3 0 1 1 OL^Mf^fp"5 J; 5 =^c? 

mv^xh^wmtDm-^yy^^i^s o 1 1 hmmhtix^^^o :7 7yv?3 o 1 1 

b 0 0 4:^5^ijt^ j; t9ll]V>/h^(Dg$S=i'i. 3 0 11 (D^m^^J5±'r 

^T. m^*°vy3 0 1 S^im^'^tX. mmM^A)V2. O O 2^mt^y^ 
3 0 0 4 b 3 0 0 1 i^^^3 0 0 3 OfH^cT)^!^^^^^©^ 

um{-tfii^hm^)(D^mmL'^mm't'^iz.^\c%BL\yhh.xi5'o . ^(oM^m^ 

25 ±M(D^ y^ V 3 0 0 lP^(DM'^m^\^t^X\&.<Xhii^^. f^!j;t{^\ ^ 

I =20XloglO (P/760) [dB] 
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O.TTorr t-T^t. 1 MffcO^^^C J: §iiWf-i;b-<^tJ 60dB CD^^-^^^#§ - 

^Tc, y h 3 0 0 1 m^mn btht.^mm^4 Mcmti^mm^ 

T$iJWg^:$S:^^i/ K y ©^^^JzihH $i^T. m^i^S 0 0 8 <7)MRft^:iS^ 

ti icmmxmitT § ^-^/v;^ mmtmti s >^ t^im^M;^ ^^^^^ r ct^m^^^ 
20 Miij-rso 

immm=^47l-3 O O 2;^S|ggf]LT^>. ;^^M®#^{t|#«^=i-f/^3 0 0 
25 :zthKMVX. ftI#4^#=^^/i-3 0 0 2(Z)Mi{jf^, ^W^y^y b 3 0 0 5 ^ 

-^-r. mmm^^ f^3 o o 2-^y^^t^h^m\^x\^^zm)3^w^(D%ny' 
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y^y b 3 0 0 5 \z.%%\yht\.tz.mm-^^>^?> 0 0 6 J: 19 Sit^^^P^iR^ti^^fc^?). 
^ "7^ 5^ b 3 0 0 1 \z.%^\ihMzJm^^ >^—-y:j^^:^ 3 0 0 7 ^(D^Wi 

X 3 0 0 7 \z.i^mrr^o 

5 ^^H' V^-'7ai-;^ 3 0 0 7i^^5il^Hfc^iilf±, 0 8 n^(Z)^epA2 Jr^^ 

— y 0 0 Ti^^Wh 3 0 2 OX^M^ hfifz. 

3 0 0 3 {^S;6^tL6o 3 0 0 3 \:im^^tifcmWil-i. -^^iz.m 9 ^t^c^ 

0 3 ^^^-^—3 0 0 4<7)m\^mJ5m=i^j>^3 0 1 ir>mfhtix\^-^^rc^. mm 

10 (Z)[ilMHi^:65jq]$lJ$iX, K^^S 0 O 3t^^y4^—3 0 0 4\-i^fD^mW^m 

15 -r^^t^^x^^o 

-^m^. mmM^mi-fcm^Kit. mmM^^ifr^xm^mmm^m^n^^^. 
:^mMmx\t. M^ms 003 ty^±—3 0 0 4(Dmmia^wm=i^M^u^(Dm 
mMc^m^^x\^t^\>rc^^ mm^m^m\^<m{p'^^^ztt)^^x^^. 

:^mmHxi±. 

20 (1) t <\cmm(D±^\,mfmm^4 j^3 0 0 2^>h^^'r^mm i-r^^tD-ib 

(2) ;^)^^^5Mlft^»«m:=i^/i-3 0 0 2^;l^^tfci^/c^^^■7^^-^s/ h 3 o o 

5 tm.^4'^^-y:n-y. 3 0 0 7(7)ra1Mx.bi^fcl55^=fA 3 0 0 Gxmtim 

25 (3) m^tcmw]-hM^m3 0 0 3 ty^-r—3 0 0 4(Dmi^mx.hntiP5m=^ 
A 3 0 1 1 xmmicm^-r^o 

ZtilzX 19 . h y 3 0 1 9^#:©ii^f^|,t5 6^. |g;|tf*:3 0 8(D 

i£< 3 0 0 4<7)mm\^x^M^'^^n±^^tt>x^. m^y^/i^:^ 

^y—^iyy^^m^m^xh-^xi,. m.Mmm^^ 7^3 0 0 2 <Dum^^m\^t^u 
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^fc. mMmm=^4 /i-3 002 ^^x.^:/^^^y h 3 0 0 5. ^j5m=i^j>^ 3 0 0 
dit^ms 0 0 9(Drm^<D^^^L. M^ms 0 0 3 (D±mmB^m s miz 

«?f^M«. ^^-r — :7rn — 3 0 0 7 i^^^S 0 0 3(D^mW7^<D^ 

^s^JSM-Cfi. [ElSfc^-TcJ; 5 a^^^^-y^i-^ 3 0 0 7 ^K^M 

3 0 0 3;^5^LTV^^+i^^-efe^^5^ «JF^f?!j-ef^ , ^^-:7^ — 3 0 

0 7 ^K^^3 0 0 3(Dmz.mmmm::ij>.3 0 1 2^m^h. mmi%m.^K 

3 0 12 fite^ — :7:n — ;^ 3 0 0 7 i:K^^3 0 0 3 (T^rHl^^K-T 5^#J 
15 ^^fcLTV^S. ^PJ^PJ&S^^A3 0 1 2{i;^^j±i*^J±cDi±v^M(-c];oT# 

^f-^ ^{^. ^P^MP;$$gri'A 3 0 1 2^-fi:. c[htI53 0 1 2 a ^Sf^f-j- ?d^TV^ 60 
Of^3 0 1 2 P^^::^^i.(D*^^3 0 0 ^m^^Jim^^ ^ -y 

3 0 0 7fIlJ(Z3^tL^^n^r^-r§|4gf^f^tt?.^TV>^, t£b^3 0 1 2 a fi, 
20 ^E^Jgri^AS 0 1 2(Dmmz.f^b 5 /.^Pf^^^l^fD^^ilt-efe I9 . *^^3 0 0 3 

^^^^^-^o.--;^ 3 0 0 1 •^mm-v^z.tt^xt. ^^^^m^^iz.mz{^ 

M^tLTlN?). ^r^ffiP;^fM:=?^A3 0 1 2f«^^P,^S^jl0-t-S J; 9/cCi&^^cD 

^PJ^E^S=i^A3 0 1 2^Wtnfz.m^, 01 o^w^^PA4Jv:^$tL^J;5fc, 
25 Um\t. m^4ly^-y:^-y^ 3 0 0 7^^P.*^^3 0 0 3M5ltLJ:5 .^'f-'S 

^fc, I7 5/^>^-3 0 2 1 tM^m3 0 0 3©rH^^^!7:yiy^-§^(75P;5g::f^i^ 3 

0 1 4 srf^ftTti^v^, ^:J5m=i^j^3 0 1 4^mnfcm^. m^(D^^iiA5K^^ 

tMSlfi. — :7:i; — ;^ 3 0 0 7 ;6^?34^Vv h 3 0 2 0 , 
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5 :^mmxit. M^ms 003 ^^^^^^^^^^^^s 0 0 7rBitc^r^MP;5 

-ft-. *^^3 0 0 3 tm^-{ ^^^ — :7^-:^ 3 0 0 7^^pa-r§::^^s-e^§ 

M-f ^^-7^1-;^ 3 0 0 7d^f>^^^3 0 0 3-^(Z)@^Si)j:§r^I|] 

v^ — y^^y. 3 0 0 7 ^^^^3 0 0 3 (7)^^§|^5>(7)^ 

15 Mt-*5^t5^^-f — :7::c — ;^ 3 0 0 7 (Dt^^/U b 3 O 2 ot^^^Hnhtifc^^ 
^X'O-h^hlc^mmi::. ^VV h 3 0 2 2 ^y^y^y-t-S 0 2 StCj; X^^l^ 
^^fe^^cifE?iIB§L^^M-efeS:7^^^5/ h 3 0 1 5 ^f^ttSo ^^V^y b 3 0 1 
5fS, Z:^fR];5^5)mfcm^. X2^^3 0 0 3(DriM\Z-h^M^m3 0 0 3 (DMA 

^^x.rv^§o :7^^^5. b 3 0 1 5 i:X^^3 0 0 3 (Dmizi-^xwrnJ^m^i^J^ 3 
20 0 1 etmni^tixi^^^ 

M^m3 0 0 3(7^m*tt. ^^^3 0 0 3(7)T^JC|l^t?.tb/c^^^P;5IIrl^A 

5^ h 3 0 1 5^i:u^mmJ5m=i^j^3 0 1 6nM^m3 o 0 3(DjiH^f2^f^iam 

25 fcfe^c^v^:feP:5S:=^^^ 3 0 0 60J:5t-. 3 o o 3 (DT^P© 2 ^Bf (zjj 
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^WMP5M=^J^3 0 1 6 t ^'^^^^ h 3 0 1 5 (Dm\atm^i^x^^f£\>^wM 

mM^^j^s 0 1 6(Dm^mmmmt^h^. mu^m?^±x^t^\znM^m3 o 
0 3^^wmP5m=i^j^3 0 1 6^^i^^, ^^mmmmic^^M^Ms o o 3^^^ 
'bKiiLm-r^i:o 3 0 2 o-cm<wm-inxt^hMmz.m< r 

5 ^t^j; D . mmmmm^i^j^ 301 2^s^^s3 0 0 3 tm^4 ly^—^a^—y. 3 

5^^^fflp;5sg^^^ 3 0 1 6 0 0 k %'kX}L(Dm^mM^4 JV3 002 (z^sa 

®«?r/h$< UT«K](D{5«^^^;i:6t]^^^M-r5:: .^;OS-et. %^m.3 0 0 3(75 
3 0 16 fS^^^t < ^'^ev^^-xr. l:k^6^PiiJ#©/h^/^^ 

15 ifeM:JsJ;tJ«^l (D^^i^d^^^, Mft^«iJ-t-^r 

^^^3 003^ ^^-^-300 A(Dmmwy^^m\m\x^^ ^ 

20 t^©f^^tg^%o|5:5ig^^A 3 0 1 1 %^l^-rv^fcO(^:^L. ^^-^—3 0 0 4(7) 

^m^^x.^fz.^(D-xmm'mu^ 3025 i:^r^i-§fc:fe(D^r^ffig^^:i'i^ 3 

25 (D2^Wf (Z^f^^^2^Hf-t?^f+4^Bff)^-iSttf.i^rv^tL«J;v\ 

3 0 2 4 itmBmmmmmni s ^rjis-r^ j: 5 j-i^ft 

^Mi±iX^j±©ji;fj^^Cj;oT^^^3 0 0 3 t^-^-^—S 0 0 4 f^^t 

<f*^ix[i:£$tL^o ^hK^ M^WiS 0 0 3 ^^^^-3 0 0 4(Dmm^mm 
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^^mm^j^ 3 0 2 5 jsitfSBflfflKs- ^ 3 0 2 4 «swt*Mi-5 r t c 

«»S-^'V3 0 0 2 b 3 0 0 1 

3 0 0 7 tKsaa 0 0 3«sea3»(4, iia®^ 2 
2^Bfc5v^(4■ti^»±««®ESSS='■■^3 0 2 esWgSii., P;SSrf^3 0 2 6 

^ .V 3 0 0 2 <om»T-» Lo.t ^ 9 ^ ? ^ 3 0 0 1 c 

«SS^^-CV^5. ^,^7^;r;.?•;.^ 3 0 0 lro6S«^•A3 0 2 6*^S«+5a^> 

t K * 5 *1 .'S a 5 fo 5 . 
U «#«S-^.^3 0 0 2, *Sft3 0 0 3, 9-f+-3 0 0 4**t.S«4: 
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(^4-1 mmm) 

(D^'> h y 4 0 0 1 ^^-To b y 4 0 0 1 immm=^-( /u^mmrn 

-(D^^y b y 4 0 0 1 <D'^^m (xYffi:^!^) <D-^mM\\M. \^m^^(omB 
mmimm^nxisv. ^(D^^mm^ms\:L^miM^m±^^^o ^^^^ 

0 1 2^Sgag$i^TV^5o rcD^^4 0 1 2{^. ^ (D^{*)0^^)i«f^ 4 0 1 2 
A. i^li«f$4 0 1 2 B. :&miMf2^4 0 1 2 C -CH^rbfcil^fP^r.^ I 

^(Dmm4 0 1 2^i0^L/^v^^^*°^^^^;^^^t^T*3'9. #if0#^cf^^M)± 

5 ^(D^^P^^^4 0 1 2(DF^fR^P.1I Si^ltt. m^^(Dtn<. {fcM»#^^/l-4 0 
1 3cDTirV7^y ^^iae^tbXV^^o :iO»««r=i^/l-4 0 1 3{i. -r^^ti 

mmmmmimm^M^^^^ (as go ^j^-r. ^af*:^^^^}*. -cD3^/i.Tir:/ 
y^^jami 6\z^^-r^v\mm'^<Dmmm:^y-^^4o i sajij^x, ysii/z 
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m^R^^coT-fe^^r/y [;i^?f^$tLTV>5o ^^^y^-/V(Di7X^-i /^R'C^2 7X=^ 

/^^Sl^tP^rsI I S{^*5V^T. #'i4^4 0 1 A^jVW-^^f^Wi(^^nn^A 0 15 
(^cfcoT^jl#JM#:4 0 1 2 A^C^^^$tLTV^:5o :i(D{bM«^:=i-f ^^4 0 13 

--©mm.^ (n^i^-f) i^mmm^A o 1 2cD-fB?rM^i::m3i$itTiag$tL 

10 TV^5o 

$ ^ic. ^:§^4 0 1 2(Dp^%'^fi\ I Sf::^oi>T. ^>-/^K4 0 l QtHmmm 

t bT. 3 5 !xraUm<Dmf^-h^hj^^o l^—JX-VA 0 1 6 {t. ifi'M^m'^^-t . ^ 
^4 0 1 2^M^i^mii^-^fcT-^a (H^it-f) KWM^tls m^9\-X^T- 
15 ;^^ix5o ^c?4b\ 7V K4 0 1 6 f^T — b>^c^V^#J^ti^^r v^— 

/PK4 0 16 i^wBn^;^4 0 1 1 \z.mm\.fz.U(o^^ ^m^^nK%m^^\^ 

71/ K4 0 1 6 ft, JVA 0 13 ili5z6-f~5WB n^/V^O 

Pb160€^6^. aM6^7:?^gSTPSrl1]$iJ-r5J;5«tE-r?)o C(D>--/vK4 0 1 

^^p^^^4 0 1 2(Dnmmmw-A o 1 2 6©^^!]. 'rf^i^hnmm^ms\:i\^. 

|g^f$P ^grHtf j; 5 i-UTRF =i-r/V^ LT(DWB=i^/^ R F ^ 

4 0 1 7;55gag$tb-rv^6o ::^WB =i^7V4 o 1 7 \-tz.z.x^nm^m^^ ^ ^ 

25 h y 4 0 0 1 {^iiAJi(7) J: 5 (;lti^^fe^HTV^6o ^(Dtz^^ i/— 

JVYA 0 1 BiCioT. WB=i^/V4 0 17 i{bM«#=i^/^4 0 13 t<DW\(D 

0 1 2l^^ctfALTv^5::i:^>p^, ^mmzim^mm=^4 j^a 0 1 s^^b^*?)^ 
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(Dm^m\m. t-f^t9^^ii4 o 1 2cDf^m>j§i^4 o i 2b<d^#j 

-oaS^imi-^o lu3zliU:fe« TMagnetic Resonance 
in Medicine 1 9 , 1 8 0 - 1 8 5 ( 1 9 9 1 ) J t>hi:>mmx 
^^^OKs V— /VK4 0 1 6^WB=i^/^4 0 1 7<D^ftiJl^m< HI 1 

7^C.i^i-^P<. Rm=Rsh2/Rwb (WB ^ 7V® f^^M= R w b , V-/^ 

^7V(7)0<5^l«ai^J ) f^t»-r^o WB..^/V4 0 1 7C7)R 

^s+^N^/^$v^>^>-7VK (ii^fg^^^<^^>-/^K^) ^iam-rs^^i^^^fe^'^^' 
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U (01 5(D^S^r d#.Bl) 'Ch^Xh^y\ -mtl.X. V-/VK4 0 1 6 

^st^jii«i*4 0 1 2B<D^mm\-m^n^fir\^fct Lxh. ^<om%^ o i 
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6 (T-j^) K^mrr^'i^''m±fi\^o :L(Dtz.^. ^(D^mu^M^^^^. o 1 2 

10 V-;^K4 0 1 6 i b-C(D. mmm^4. 0 1 2i^l^-C. 

^ ?M ^ ^ -^t 5 r i ^ s -c t ^ o 

Wn^o E!2 0«. ->'-/^K4 0 1 6 (cmc6D5t4 0 2 1 ^Pfitj-fc^'j^^L. HI 
20 2 1 f^. K4 0 1 6 K^W-(D:7. y :y b 4 0 2 2 ^t^^tfcM^^-to ^'#^1- 

:A:402it;^y5/h402 2 ^/m^-a-^-^T^itr ^ J:v\ ^a:^;^ y ^7 h(^?f^ 

25 ^corfgm. ^I§4 0 1 2t^^Ml£-r'5 ^ t^C, V— ;VF4 0 16 ^{a#«^^ 
^ JVA 0 1 7[^®i(7)WIC^^b#&-r6M?^fe5A:4 021^;^y:yh4022 
Sr:^rLT-^«ft6o wCDfcfe. g^^Jfdlt S:ffiV>fc 1 1 (^tux6 bfev'-zP K 
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^j^m^(D^y—/vvtwB^^/vt(Di±w:^t>^\^m'r^o -y-/^ f^wb =^4 
L;^^L^£^s^. ^mmm\m^=^4 ^\-mi^Ki:fiit. wb3^/v4o 1 7nm 

^4 0 1 2CD^§PJ^, /k K=t-f 0 1 6f»^4 0 1 2(D^mcmW:i-^ 

1112 l{:i^-r^n<. WB=i^/^4 0 1 7 tm^4 0 1 2(Df^)mj 
t^^4 0 1 2 B i^C/h$/^y^:4 0 1 7H. 4 0 1 2 H;dSp?i It ^ tb?)o ^ LT. ^ 
:^4 0 1 2f^(D^H^T^f ?)tfli:i. 112 3 (^^^^n<. v^4 0 2 3 ^:;^4 0 
1 7H, 4 0 1 2H(CMLjAAyT:WB =J-f 7^4 0 17 iv— /^K4 0 16 irtDP^I 
(DSEit^ll'J ^ bWB 3^/^4 0 17 <5D^:^^^^fB]<Djl£g^^*fc D . MM 
^—i>4 0 2 3 \atBm^tLXh^o WB =i'l'/V4 0 17 cOfiS^^^^ 
({SgPS) ^tTofctttt^ 0 2 4f^^-rJ; 5^-. t^Jll{Iijt^M4 0 1 2 B(755*v:4 
0 1 2H[rt^4 0 2 4 ^L. Wl§4 0 1 2 t^cD^jE^BtMfi^irTif 5 c ^<^t 
ti4 0 2 4flWtl4 0 1 2 (Drt^P(7)r^^^o-C5(^^;rt5cD-t:\ i 

(fa^fSM) (Cj;i9. K4 0 1 6 ^WB =i^/V4 O l 7 ^ 

±m(Dmmmxn. mmmm=^^ ^^4 0 1 3\tm^4 0 1 2\^k^-^x 

K-D. r.(Z)^^4 0 1 2\mmMW^4 0 1 ilc^^t$ii-5« 
it^Lfc^ds, ::tL(::ftx.'C. M^(»r?fl¥ i o - i i 8 o 4 3 ^ {.mm^-2 
7 4 6 0 9^) fett(7)^m#5t^^S J: 5 ^^bT% j;v\ 0^19. |fcM«m=^^ 
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<D^m^^ (fit, #ttf*4i-*^ffs«fcx»*a*m*bv^) T-*-h 

««iJ..^;V4 0 1 3 ©S»^S14»S4 0 1 2 ««i««W4 0 12CM 
3 t»M^J4 0 1 1 

-^-.^5^ ^rolott, WB=.^.l'4 0 17*SS4 0 12rtCSa«S*5»)SX- 
S5rS5ri*s-r'*5, BlroWB, SSS4 0 1 2 <0rt)ilfl]li»4 0 1 2 B *WB 



(IBS -1 nil... , 

i:S^-t-:fu.yPmX'%i., ;5,yby 5 0 5 0rtCtt»»«^;5 0 5 2, X*4 • 

Y« • zmnmmw,^4<^5 053, xtyRF=.-^/v5 0 0 i^^-Kitfe^a. 

^^5„ X« • Y»4 • Zft«#W»-</^5 0 5 3 (4Xtt«#«»G X, YttS» 
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$^?>o 5 0 5 4 (D^^RAi\-mn^f^tcwmi^T> vv 5050 \^(d4 

H-^m^S 0 5 2 fifWmiJfP^® 5 0 5 l\^^VWm^t\^^o RF^^-Y/V 
5 0 0 1 fiRFm«0#f-f*i*'ft^5 0 5 6 J^i: '9.IEIll^^. ;6^o^M*qfe{t#0 

5 3 u^mmm^Mnm. 5057. Y#w«i#«?ii 5 0 5 s . z mmmmn 

?jg5 0 5 9 J;iJ: ^ra^tL^c 

Xli#J«mm?M5 0 5 7. Y#»«WJI5 0 5 8. Z#{tM«*^«IM5 
0 5 9. ^fw^5 0 5 6«v--^i-i?-5 0 6 0^::j:'9.iiftI^i^. X#W»:^G 
X. Y#|tM»i^Gy. Zli»«iJGz. (RF) Fif^^^-^ 

Gy, zttw»±jrGzf±i^ur. m^mtm^^i^^-'^Mmm^MGe. m 

\i'=u~^-^^TJ>' 5 0 6 1 0 6 0 ^,|gf!f$iJ#p-f 6 kh%^\^. git 

:*:^m{^J<^RF=^7V5 0 0 Ifi. ^SUi-Si. ^a^gf nTtg:^=?-hm«3tf$U i: TfR 

RF3^/V5 0 0 l(0±m#3gfWt^. ^(Df^^^^:x:7°-/l.5 0 0 2. ^^z- 
^-:y5 0 0 3. fiJigW5 0 0 7. 5 0 0 8 tr^b. r.tt ^ ;^7z-^- 5 0 
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0 4^ci:^«t^tb-cv^5o -^fc^ rnm^^^B\m2sf^-^';^f)-^^o\^^ 
m^^w^vt^i\^'r^^')i^^y-^^^ 002. ^fl^/^^-^-s 0 03. fijM^s 

0 0 7. P^WW5 0 0 8€:^U-C*5^. - ^ f:i:^7^^- 5 0 0 5 J: D S^tlT 
^i^rt^^)ftH?> ^ J: ^ V 5 0 0 3 (^fin^l^y^;/^^^^^L. M 

L<Jit!]-r6o ^^-t:':$:^P^^^1^V\ R F 5 0 0 1 ^^bcDii^^^i 

(1) y^y-/v^:^/^-^(^rBl'^P^#«3t 

1112 9f^. KF^47V5 0 0 1 ^m}^-r^mW-^<^->5 0 0 3M§(^t#B© 
(FRF) ^(D|fef*#^#-efeSo -©^y-/^5 0 0 2©^«®i^fJ:i«^» 

t^)yc<7)i^/# (cu) f)^i^f^^mit^-^->5 0 0 smhviwbnx^^^o 

-/V5 0 0 2:&t/^f$^^^--^^5 0 0 3^^. 112 7 ^t;^!^ 2 8 ^^^^?) J: 5 
R ^ (T^fi:^^ fn] -5 r it t i^ S o 

^LT. El2 9l^^-rj:9^^> ^^/>^^:/5 0 0 3 ^^tf:^7°-/V5 0 0 2 
^^ftiJ(Z5>57/^-5 0 0 4 a tcDK^^PjS^WS 0 0 8 a ^^li^^irSo 

0 0 2 ^rt'fiJ(Z):^7/^-5 0 0 4 a ^ (OfHl 5 0 0 Sh^^^^^^o 

rH^^P:&^$t5 0 0 8 a, 5 o o 8 b i:: J; ^ p^^R^n. :^^^-5 

0 0 4 a, 5 0 0 4 b&ST^tRMtL5r.^;a>/^V^o .fcoT. :^/<-5 0 0 4 



32/65 



a, 5 0 0 4 b rtJc::JbntS»/^P;5^%ll]Sr ^^5-t?#, LTlSl^fW A 

5o P5^U5 008a, 5008b (D^Wt LX 

5 (2) i^y<—(D^tD^n\c:ion^mmmm: 

mmiM. ^ti^mj^-r6tiy^-n§h5 o 1 2 tftii<D:^/-^-fi5fn5 0 1 3t(Dm 

gtt^E!^) o r.^D^fc■^±@i-fc^V^T. :iJ/-^-fRB^p5 0 1 2, 5 0 1 sm^Mm 
1112 7Rx:^m2 8\Z^^n^^o\-. _bfP«^#:U©i7y<-5 0 0 4<^Tmt5t 

itB(Dti^<-5 0 0 5 <h(7)^t5-^g{^. Mfms 0 0 6^ir^^^^mmti-^o 

^<7)j; ;*^-<-^Pp"p5 0 1 2, 5 0 1 3m(D^iD^ 

Bi^isn^-mw}^mmu5 0 1 4Ki:^uMx^. ±mw^^u(D:fy^^-5 0 0 

15 4 tTt!5«3tf$B(^^/^-5 0 0 5 ^ ©^^i^ @ ^C*3t-t ^St!]^M«# 5 0 0 6 

(3) ;^7/^-F^^f$cDP;5#1t3t 

0 1 om(Di&m(7^^m^m'WU5 0 0 8 c ^sag-r^o rn^s^^^^' h 5 o i 

;as^^-r5^^^s$)§^i\ m^-td 0 0 s c .iiT.fir.o^'a'CDii^^M^cjg 
25 ^^-et^o 

(4) ^<-^±it(r)mmmm: 

^fc, 0 2 8 l^^t" J; 5 ;^7/^— 5004, 5005 

^fcor^ijig;f^5 0 0 7 ^^(t^tt^<i:t-tLtt\ m^(D^tf£^mm^mm\z.is. 
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^mrm-vmm^^^umRmj^^MM^^^'^^^'o ^m^i-^. m^^^^ hm(Dm^^^ 

(1) :^y"-7^h:^y<-h<Dm(D^j5mnm. (2) ^y^-(D^t)^B\z.^n^m 
10 L ^5 o r . mmmm ^^^i^^m tmm Kum-r^ }f(D^mmm li 

15 x^f^ mx.\tY]nxh^) (Dm.m^^^^h'^n^m^^hf^-^x-^'o . v\m^'h 
m^n\^x9vm<D^^<-^m^^j:^\^^i)^mimMm(Di,(r)ki-t^^^-DX\'^^. 

m-2>2\~t. ll5-2mW[l^;i#.6RF=i/r/V(D^f$»3t^^Tif®ia> 03 3 

ms- ljl5feMi(Wl#{^#-||^ff||li?S{li:/7;^f-:y^ (FRP) -fy^hfi^ 
20 |fe^^^#;0^b?'£?)o ^(7);^7°-/V5 0 0 2(D^M^S^-M;tf^-#tjK>t^'^l^ll 
(Cu) /^j^^^^^S^f*/-^^ — ^5 0 0 3;a5|^l9f^^tt)tLTV^5o /l^SOO 

El 3 3 f^^-f- J: 5 ^3:. 5 0 2 1 yi^B mmWiUmw -efe 

25 19 . 5 0 2 Ottp^fli]:;?;/^^— -Cfe^o WMM 5 0 2 1 tt. ^©f^tij;^/^^— 5 020 

^l^^f^^A^Ps^ (*^T) (Z)M5 0 3 0 tc:ife'9#ttfc^(DX:7°— 7^5 0 0 2 ^ 
0 2 O;0^^(Z);f3{^ J: '9fl«W5 021 ;^s^Jf$Uo-o^7°— /V5 0 0 2(7)®^:iii^ 
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KW^^itnhth^o J:oT:i(DfiWW5 0 2 1 fl. ;^7°-7V5 o o 2 <D#f$/^ 
^ — ^5 0 0 3t^Ai7^i.fz.u — uiyy±imi^^^MWihX'h. ^fi^miU-t^o 

l.±i)^^X. P^m^y<-5 0 2 0 t7.y°-jV5 0 0 2 (Dl^miMl^^n ^MWl^ 

5 8m^i-f^fixi^Z(DX\ mLmi^^<^-y5 o o s^sMKLTii^^^^^^tfc 
u±.mm Lfzm 5-2 mmifWRF ::^4Mcxnit. m 5 - 1 mmmtmmi^. 

5 0 2 1 i;;^7°-/V5 0 0 2 ^<Z)^M®^;55^^v^^5^^J; i9S!j^^^i^< ^^So J: 

15 imQmmm) 

m^'^m iz. f£ 5 mm^ =^4^^tm'^-^x\^^o - =^ ^ /i- itmmmm^— 
mt£^mm^^x-?^h(Dxh?>^ m'^(DMRumiz:^^^Xi^-^mt ^ti^^mm^^ 
20 mi^o. i^iv-:^yumxh^o ^mm(D^mm^m-"\^mxi 0 p pmi^^r 
xh^z-t^^m^^n. 0 cmum(Dm'j[kxh^. 

6 0 0 2it. immm=^4 /^xh^ . ^y^^y^^ h e 0 0 lop^m^m^ 
n^a(D-^tir^mmmWrQ 0 0 3(D^K\\Km^nx^^^o immm=^^ /^q q 

25 f£}f(D^mx\ ^miM\zmm<Dmm^-^K.^rz.^(Dh(Dxh^o -mi^. mmm 

:^n^7V6 0 0 2 {^tH^i-S X, y, z (D^mial^l^^M^ivim^l^f^mm^Y^ 
5?fiArb/t 3a©:3^/Vir :y hG X, Gy, G z 'O m^^^fl^^ o W^lK-^t^mM 

m<Dmmmm=^'^ /^Q 0 0 zi-^. mmmmMmmmm='^^i- (Actively shield 

Gradient Coil : AS GO) ^"T^o tgKMMMfW^ ^ 
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^m^^6 0 0 3 pH\zm^ bf^xv^^immm^'-f Q 0 0 2^^. mmm^Q 

5 00 3(D\Hm(D\H^—:f/u6 0 0 8 t^^—:f/^6 0 6 Oi^j: ^^^mUl^W^ 
$tl5o I^^-^VV6 0 0 8 t^^-yj^Q 0 6 0 m^m^Q 0 0 3 tc^ 

^itnbntcmw^G o o 4\zx 'om-^^ti^o e o 3 oi-^^m^^Q 0 0 3© 
^ ^ #ttfe-t?fe ^ . r 19 6 0 3 0 6 0 0 4 i9 ftfj- e^nr 

10 WMS=^-Y/^6 0 0 2 6 0 1 2^m4gflM^^VV b 6 0 1 1 

^^LX^^Q 0 13 JC-V^^ h $tb'CV^§o #t4^W^^e5 7^ce§i?5M^'A6 0 1 

^^=1^/1x6 0 0 2C0iaf$^®j^M^$it. m^aMifil^MJJ^Vvh 6 Oil?: 
^LT^ee 0 13 ^:i{HM-t-^<75^?;!]m&^f-ll:^iJ::T-#^o {iMMSffi^V^ ^ 6 0 
15 1 1 l±immM =1 ^ ;V 6 0 0 2 Srllt/J^liMi- 5fci6(7)^(D-efe5o 6 

0 1 Sn'y^y h 6 0 1 4^^VX^—:^ 6 O l 5 f^l^^^t btl.TV>§o 
^K^:^6 0 0 3 (Cfi:, O y :/^^6 0 1 7 ^^Lr*^^6 0 0 6RXfM^^ 

:^:/6 0 0 7;5^^^$nTv>5o K^*°vy°6 0 0 7 (D^%mm^xvm^mm 
6 0 0 3 [^«^^{ci^7ttT.^o ^c7?^^^{i»«^=i^/P6 0 0 2izx^mm 
20 ^(Z3^M{5M^iiif-e^2)fMS-t:^a<. M.W-m\atm'Sy<^:^jvumx-i-'j^xh 

0 0 3^(DM^& xh^o 

S = 201ogio(Pl/l. 01325X10 5) {y^^y^jV : d B ) 

^^^^6 0 0 3^(DM^^i)^l 0 0 0/-^^:*/V-t?fotL{il^4 0 dB 
25 :Lt\^fl^. 

^fz.mw\m^Q 0 0 3i^f^. \mmm^^ o o 2;?)^bi§^-r5S^7R?^^^ 
j^mi-s;^7::7°^:^tj?^^-:/6 o o i siimm^fhx\^^. mmm-^Q o o 3(d 
jsfM-*5v^Tv^'7 h 6 0 1 4\znj^.-t^iiLm\^\~i.. ^mU(D mm.) e o 1 9 
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?^W}fB'^^^.^-rim^mm=^^/^6 o o 2(D\Hm\a~i. RF=i-f7b6 o i o^^® 

fega»^;^6o icDRF 71x6 0 1 Oft. ±^ (Whole Body) ffi(50RF=^^/V 
TfeoT. mm^& (RF) M^l^1t#^{-mftb. £> ©^M*o,| (M 

5 R) ■ft-^^g{ti-^fcJ6(7)^®-t:^fc^o 

0 0 2t)mmm^& 0 0 3tCilX^^;h.T:i3i9 . ^ C»«m=3-f 6 0 0 2 Jjl^ 

m^U^^c^V^mM/O^bMU^Yc^— ://^6 0 6 0(7)^^6 0 6 W^tkQ 0 0 

4 6 0 8 2\Zf^Z^±^-^1(hX\^^o ^(D^fW6 0 8 2\tMWU 

6 0 0 4(75|^fp}C^Jt6;fxfc^*i^f^*j3 6 0 8 3\^mm^KX\^^o mt^^^:^t^ 
15 ^ J; 9(-tlll*f*tP6 0 8 3M;f§«6 0 0 4(7)±M;0^6r®(7)^fR]J-m®U. 

-f|5^S^ffiUTV^5o C:(59^ttifP5>f-^-^VV6 0 0 8(Z)i^^6 0 0 9 tmn^ 

t^■rv^§o :7Vv6 0 0 8(Z)^i 5— :^(D^S^^6 O 8 4{1. /i^d 0 

^^Pa^#6 0 0 3(Z)F^f^(c^oV^-C«M«=^^/^6 0 0 2 <i;igM|g6 0 0 4 ^ 

20 <Dm^ws^-y'7^6 0 0 8(Z)>is^^^«3tJ-PL. ^iiB^j'Z)#m*pi-f 

^-r. mm^R6 o o 4^(D^—y';u6 o o 8(DmM\^^.^mj^^\^^xm^:Bi~^o 
m3 eiLT^-r^ol^. ST^-yV^e 0 0 8 09— is^, y^i/ b^^^co^-y/b 

^^6 0 0 9{^#Ab. ^®m^^^^-:7'Vv^^6 0 0 9 ^6;^f^75^P.i±^1-?)o 
25 ^^^cj; i9<5r^:^>^-f-6 0 0 9fMff^$tL^ ff® A^^^f^ ^^t-^o /^ocD;^^ 

^-y^/vm^f-G 0 0 9 (D^?f^%iq];i^r 5, iiMlse 0 0 4^cisttbtL 

f::cf3|^^|^§156 0 8 3 tift^v?:^S^55f^j5fe$;^X*3t9 . r (D^t- v?^ S 7^^j± 
m^n±^—y'7iyi^^6 0 0 9 ^[t^feCixtp, rtiJ^J: D ^-:/;v6 o o 8(D 
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6 0 0 3 (D^^RtCM^tLS^-yVu-e 0 6 0 i:. mmm^^Q 0 0 3 (7)(^§|^(^ia 

E$ti§^-7V^6 0 0 8 ^^s^M6^i;^^^^iasr.if;i/=e5o 
5^(31. J; 5 i-'^'S^f^e o 8 3 t ^-^/i^^^e 

5 0 0 9 ^ (Dt^^mmu'j^KmMm'f-^:---^^ mm^mmm) e o i o mM-txm 

m^. mMMm^4 o o 2^<D^-y^/P6 o o s (Dmm\^%^Mf^\^-^^^ 

3 5fc.i^-rj;5^=^Bm4-6 0 1 sKx^wm-r^o ^<^mmuQ o 1 3f«m# 

%;K-<--iJ-6 0 1 4^^L-Ximmm=^47l-6 0 0 2 (Di^^U^j^lC. -t^^^6 0 1 

5 ioTS^-f^o mm^Q 0 1 3 tmMM^=^^/l^6 0 0 2 t(Dm 

15 fi*tP5^(^v/y =^:/#il6 0 1 e^yi-^^y'r^'^^^'T?^. IfiftWe o i soR 

6 0 1 6S:^°^7-r^^^^-rSo 5^--r?>^. 6 0 8 StiJ-^©^ 

Mzm^t 6 n-uiyytii^ ^^mm^i^^xi&mx^ . m^^^^^ \^±x^^o 
};i±mmvtz^mmmKXf\.^i. mm^me o o 3mzi5n^^ m^^UQ o o 

4 £0 t^,|S^#:§!5 6 0 8 3 ^ ^-7Vv 6 0 0 8 (7>i^^ 6 0 0 9 ^ (T^g^MBf . ^ i 
mtM«^=i^/V6 0 0 2--<Z)>r-://V6 0 0 8 (D^^MBf i-M LT. S^affC 
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m 7 mmm) 

10 m^mi^Vfc:fJ':yhV i4t. r «:^f > f !J i 4 t|^^briag^tL6«-^ l 

20 mmm4f)^hmwnmmm^^^nxxYz^mizm'r6immm^m^'r^tc 

mmmm ^ /i- 3(7}^ h\:i\^iMKn. mm^i^=^4^^ (rf^^^/v-) im^m^ 
25 n^. RF=r^/i-7t^ft. mmmsTRxfmtmsRtt'^mm^nx^^^o mm 

fi8T{±. V— ^^f-5CD$ljtlpcD%ir, ^mn^m (NMR) ^Ml^2 § ■lir:5 ^ci6 
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i3^jn.x. :^}fy:^^-m (SE) ^:^^--yv'r-m (epd ^<»« 

15 ^coV^Tl^P^-r^o 

El 3 8 tt. mi um{mm^mm,m%4 ^ -iy^rmuo^^y h v (Dmmmm 

-tx=!^7V. y ri-f /V*5 iU^ z =i^/V^^-f-5o ^tt^x^^/V, y=i-f;V*3ct 
#=r^/H 0 2fi. ^F^^§§1 3 3 {ClR^^^rv^^, ^P^^^l 3 3^^. ^(D 

p^m^mm-r^m^Hmjim^^'r^y^i—i 3 1 ^(^m^^i 3 2 ^?r^ 

-1- ^ 5^ b 1 1 6 (Dmm 1 1 8 m^m 135 -1?*^^ 132 Km^^rix 
v^5o ^^Ifl^^i 3 3 h y-<-;^ 1 2 5 ^coF^^ft. ^fJ^^i 3 3©^^ 
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r.©i:5 7:^W^-*^v>T. ^^^:r;^^:y b 1 1 Q(Dimi 1 St. m^mi 

f^^lz.^ ^^A^y^^v V 1 1 6©{IM1 1 8 3 5 h(Dm-C^ 

— /Vffl(7)0 y 1 0 8 ^t^^iAA/-CV^^o U/O^U. ^ ^A ir^^ V \- \\ ^(T) 

mm. \ 1 8 !9i^< T'^V^ 5/ h 1 1 6 (DM 

1 1 8^c>?i-r'5oy 0 8cD^^^*tg^5^f9i^<^.e<. oy ^^^1 0 scdv 

ri^^-^br^^Sfe^^'J-eJi. 0 3 9 i^i^-fi 5 ^ :y M 1 6 (D 

f«li8{c, ^)1^(d:7 7^v?i 0 6 1 0 7 ) . ::<7):7^>^ 

i^l 0 <o\^^\^X. 3 3(D^^1£1 3 5^oy V^^l 0 S^^LT^' 

*tit-ej55cff^-r§^i::d5-e^§o t^oT. :7 ^ 1 0 6 fiO y 1 0 8 ^ 
i^^M-rsr. ?)CD-t:\ oy V^^l 0 8 © v'-/H4lg?:a^P55l t mi" ^ 

^^5-CS§o ^f-s ^y-f y b 1 1 6 cD«i 1 8 1 77^-^1 0 6 

8 um\\) 

[14 0 A(^fi. ^8^SfeMf-#.6W«m=^^/^-(7)^f^^^^^^^^^^^' 
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^fc. 0 4 0 C^i^-r J: 5 ^PJ^#|2 0 1(DIW2 0 3{^. ^—y^2 1 2 
10 ^^-fSo rcD^-:^ 2 1 2i;iSLi:i-iflitbnfc?L^::. {t|fM^^-f/^2 0 4^ 
^iti-S^S2 1 3;6>±Tt-#tlj^tgt-fifeiA^nTV^6o 2 1 SO^MIi- 

v^5o ^-v^2 1 5(7)5fe^Stl5(D^V-Y/v2 1 4 SrH^-T 5 ^ I- J; ^9 . ^fl2 0 1 
cDrt§p-e. ^+±2 1 3 ^s{b5#4^:^=i^/i/2 0 4 ^#J:iiiT^^t-#il]-t-So 
15 Jcj;^)fW»;52 0 SIC^UT. {t|f«#^^/^2 0 4(Z^tB*f^=^c^fS:M^f« 

n (D J: 5 tc^t^^^f < r t . MfWJ::^ ^ /v^^flS/O^ bm^^i" § ^ ^ 

20 it'y^:f:^^ < -r § ^^-e t §o 

^fc. El 4 0Dj3:^i-J; 5^:^. ^PJW^2 0 1 ®fiJli2 0 7 5^. ^^^^2 3 5 
^jX\^X%W^m^n^2 1 7iC^^1-5;0^ ^(Z)«2 0 7 i^^S2 3 5 t 
^^'a-r5=i— ^ T^:/ KSrott^o IHil^-^ «li 2 0 7 ^; ^g-^t^ 
2 3 5 ,^(D^^§B5>fclt-eJ^=^<. ^r^^§^2 0 1 ©R^t>C(Z)f^^ {yA^-) t 

i9 fi^i-^m =3 ^ ^ i|X § U T V ^ 5 ^ r^l (D ^Mffi 5 Itt4 ^ ^ ± $ 5 r 
114 li;ifi. ^9^SSf!]^^#5»WJ3-f;i/(D^rj^^c7)^m^^UTV>§o 
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5 13 3(D§tS;a5s^-efe5o ±M'mmmx^\-t. mmm^i s 3(7)fiij^2 o 4^^^ 

?)fc:&i;:. ^I^^.3 0 2(Djill(7)'f|lJ^3 0 4 ^^—y/^^^(DX.ofi%^W^ 

^^-rsdi^ps 0 3 ^^ff^jig-r^^ ^.3 0 2(Dmm(Dn^:^(Dm^^m%'r^ 

15 4 y V 3 0 G(D\^m'Vm^^t^X\^^o ^ v 4 ^ y V 3 0 Q (DiMMS 
1 1 J^. M^m3 0 7 ^;I^^$i^-rv^S. 

J^)3A?>^^^I§3 0 1 ®PiPfR5><^;^^ L 2;^5^t?7'=^V^:l ClO^^, 

^:gg3 0 lo^^tt^qgTLT. ^^y-^^s^^-rSo rtL^^f^-r^fcj^^^. 

20 :$:^ffifJ-C«$6t::. ^Prl^^^S 0 ItDy-f 3 0 9 i:^^^3 0 7 ^Ofsl^C, 
#4^fDy^5/^:/^^3 1 0 %**^5Atp^ ^^s-e^;5 J: 5 {-^c^o-rv^So ti^oT. ^ 

b 3 0 6(7)S$L 1 j^^LT. ^fi^n^^^timmm^s o Kz^r?! 

m^^3 0 1 (Dy4i—3 0 9 <^^S^3 0 7 ^^^1"^ ^ ^ ^ 
25 ^ :y h 3 0 6 L lJC>?i-LT. -^tL^f^^TAt^^f^^^ 3 0 Pf^5^(Z) 

- (7)y^5/=3^>^^■'3 1 0 [CJ: i9^I^W^3 0 1i^9-r:t-;^^iyf306 t 
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(m 1 0 %m\n) 

«\ w^mmm^t\.xum\.fz.m.nM^^ jv(Dm^^m^h^o 043, 1144 

02, 4 0 5, 4 0 6 -T:#mJ-m'9 fflf>j: 5 ^-^ti5fe$i^So 
r(D^7'i';r:^^ y b4 0 4Jcf^. V— ;v F4 0 2;0^bPlfS:t> ^t^tr^fPJ- 

#f\-r5^^^fff4 0 7;5§f^^t?^tLrv^:5o fii^^^4 0 7 f:i. jS^^^^v^^^^ K 
4 0 2 ^;i^f^$tLrv>^v^P V^-4 0 8 V^^-4 0 8 ^mt^^(DX\ 

--y '^7i.;ff;^H e (cj; V ^n-^^X^^^ ^—/^^ Y^y K4 1 1 :/^^^-4 
0 Si^-trfeoT. -^(DJ[£^ir2-7kK--:y K4 1 1 k(DW[^-^d ^ J^iS 7.Yi e (D 
H^i-J; ^ b>-51®]^-r§xV^-:^^:yf— 4 0 9 ^. ^^-<n-X4 1 0 

^^y^-fUy^-A 0 9;5Sl&t^t:ife5^^. y'^T.-^Vy^-A 0 9«v--/V 
K4 0 2 P^i]X-f§o t'V V — 4 0 9 ;0STlt|3J:ife§ i ^ ^ 

y°Uy^-A 0 9^±=i-7^K--i/ K4 1 l^^S^^t-r. r^Dj:5^^if]f^^li'9iS 

Jixiib^cJ; 5 1/5/^:^-4 0 9 v/y 4 0 8 f^§f f 

if]§r-r?)(7:)-C\ llI)]^^|l^-r§o r.(D$gl)jft. V— /VK4 0 2, 4 0 5, 4 0 6 

rcDiSlij^fPaiRi-^:^^^^-^ n-/vK^:y K4 1 1 f^i!i6^iR^^4 1 4:5S^«c 

$^Tv>^o ^(^i6e^WM^4 1 An. m^w-t \^xm^\^^^^-A i 2cD#ffi:^ 

\^i)^'f^:^'7''i^y^—A 0 9<Z)t°;^ V ^-Sil](D;^fB] i B#¥ff (-^.^ ^ i: 5 ^-^^ 
4 1 2^S=i-/l-K-^:y K4 1 1 Aiimm^f^^. r(Z)/^^>4 1 2 t^lS ^9 4 1 3 

rfi^ 4 1 3;55JiTlf]Sfi-5o ^ti^3:J;!9T^V^-7°V5/f— 4 0 9 ^^^?iii:-r 
§=2^/vK-^5^ K4 1 1 cDMW];0Sii]a^nxMfff4 1 4^^^iR$n. ^*6^(:ilS^:d5 
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mj.U^4 1 ^(Djl^^m-et";^ h v5Sib^-r^v'>^:7°l/2/i^— 4 0 9^ 
^^^M-k-rSlgKi^^M-rS J; /^^>4 1 2(D#^^tJ^S!9 4 1 3(D®idS 

0 4 5 i^^i-J: 5 ->U V^"'— 4 0 8 - 1 , 4 0 8-2. t'V^^V 
^yf— 4 0 9- 1, 4 0 9 - 2. 3— /V K^:y K4 1 1 - 1 , 411-2^2o 

mmm^-K^^z^^-t^i^oKrvvi/x.. ^i.x'f^ T.-rvy^-A o 9-1, 
1 1 mmm) 

0 4 6 mil ^M?ii^^#6#M*f!i^ p« - v^v^'^M^z):;?;^ ^ i; cDi^if® 

2tt. i^®±rag$tifcm4t^fe5^>^^ hS(^:^f>' b y-^-;^ 5 2 5± 

3 1 ^(DM^m 5 3 2 ^ ^^-r 5o ^mm-^ 533 (d^^®?*. ^mmrn^ 

[^M5 1 7 -CPflCbtLTV^So ^ 5^ b 5 1 6 (DftlJIiS 1 8 ^-^tS 

5 3 sxM^mz 3 2 fc^^$i^Tv^5o ?,-it1S:yV y^-;^ 5 2 

5 t(Dm^. mmm^^ 3 3©MM4^i^-^fcs?)(;i. ^^--^n-xs 3 4-eo/^ 
MM^^^'-f/i-s 0 2(Dmm\~i. ^r^^§s5 3 3f^^i^6^(:i{E«-r5o mm 

0 2(DjgII]cDjll»^fi, >^:/;^(D{tM«^(^^#Jl^Slc{- 
3 lRXlM^m5 3 2^Sdfcgb/^v^J; 5 t9»«#^^/V5 0 2 
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KmWc^KMV 5 4 1, 5 4 2, 543, 5 4 4^s^^$|T,xv>5o 

y^i--5 3\a-i. ^(D[HmKr^-^x\^mm<DV/i^'^(D!i^n5 4 1. 542, 

5 4 3:65, mm^tl^o mn5 4 1. 5 4 2, 5 4 S^S^^^tL^^Pjffi;. RF 

r (Z) i; 5 T'c^S^f- J: 5 ^ . (fc5#«i^^^/^5 0 2 cT^JiUj^c^LT. ^Pfl^^5 
3 30)^^-^—5 3 iRXlM^ms 3 2 L/=eV^o ^i§o T li^^^Mfifit ^ tL^o 

/cefc\ 7^^-5 3 l^U^^^^S 3 2Jcm'9^^^-rSf-tt?'9i-. Xf^^^ 
^^iC, ^^^—5 3 i:S:U^*^S5 3 2 cDff ^ ^§15^6^5^^ < -T ^ J: ^l^l^X 
%j;V\ M-rSi^. S^M^^rTb-rfc^^^C. 7^-^- 5 3 1 ^t;^^^5 3 

1 2 lIMM) 

2«. i^®±Jcf^g§ti^/tS»c^fe^^^^ y- b^c7^:^f^ h y-<-^ 6 2 5ii 
iii^^^nrv^^o ^f^. ftM«#=^-^/^6 0 2tt. ^r^^:iff6 3 3{:ilCl^^n 
TV^§. ^Ifl^^e 3 3ft. i§RMffmSr^-rS7^-^-6 3 1 ^OPl§R^ 

^j^ffmsr^-r^*^M6 3 2 mBmf^m^^-r^^<y^^-i^>^^6 3 4t 

^^-r^o ^r^^tle 3 3 — v-^^^e 3 4(D^tiJ^^ft. #air^^ 

la^^Hrv^So 6 3 1 cDP^ffifcfi. RFr3^/l.6 3 5;aSiag^i^. ^ 

(DRF=^-f/^6 3 5 ^^UT|^1t#:{-i^)ll^S«^Mb. ^fc|^^l*:^^fe)OM 

Rlt#^^ft-i-6c 

^^MMcT^^V ^ htt. ftlf«#=J^^V6 0 2 ^llX^t-^^P3^ts6 3 St::, 
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3 3tt. ^'7^:t:^^^yV6i6ki±^^iz%m'^^m]^-r^:it\zh6o mm 
m^^/i^G 0 2^um-r^mmmw^Q 3 ^y^^^^y vq 1 Q(D\^m^ 

^K^#|6 3 3 b 6 1 6 ^S^b?'.^V^, -D^Kt^m^^Q 3 3 

(^13 

#M^-v^7 2 3 ^#Ji-f >'f-- > 7 2 2 t^i^D:itt^~li^mvh^o '^tc:ffy 
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n^^ty^^^-V%. 04 9, m 5 0 (ri^-f-ct 5 — RF =t 4 Ji^^Mf^ir^ 
11*57 0 9, 7 1 0 HoLWi'Onn. ^(DRF:^4/l-m^7 0 9, 7 1 0 t^^ 
v-^ 7 1 1 ^ CO^ 59 R F ^^/UimM. 7 1 0 i y - Kll*^ 7 0 3 t(DM^ 

v-nnm7 0 3 tRF=i^j]y^::i.-^(Dmm7 0 At'DWL'oHn. rf 

/l^^^—T(DmU7 0 4 t ^^-^ ^ 7 0 6 i:(D^!9#ft. RF — 
mollis 7 0 4 i:^-v^^>^^ 7 15 ^ ©Ife 19 (-'f-^^ ^ J: 5 L 

m^\\U%. ^(D-M^ UT. ^Si^^>^7 3 3 ?:{^oT^M^^p"p7 3 1, 7 3 

o^ji^^i^^f^jafRfp7 3 1 my^^m^-'yt^wM^n7 3 2h(D^i\(Dm^ 

HIS 2(C. ffi(Z)f^il^ bX. ^m^-v'7 3 4 ^i^oT#afPp"p7 3 1, 7 3 2 
9 L^^^#tt6f^'jSr*bTV>T. ^m^-v^7 3 4 i ^JltPp^p 7 3 1 h(Df^(nm 

%k^m~^'h1z.^\^. pitRm?f^(Dltli:^-<-f-7 3 5 ^fflv\ -^fc^m^-'y 7 3 A 

^S^^v^7 3 4^{^V^/^^^S^%. ^(Z)^m^^i^7 3 4 .>^jSf|5p^p7 
3 1 ^(DTbI. ^fc^jS^^^:^7 3 4 i:#JltPp"p 7 3 2 i(Dfp^^. 7 3 5, 
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7 3 Qxwmvx^^^^t-v. Bm^Rxfmmm^(Dm±^p5±-t^:it^^^-^^^ 

mm^-i>7 3 3x^mnsh7 37, 73 s^m^QM^ts^D^^fes^s, ^ji^!5p"p7 
10 37, 7 3 8(DmKm^'y-h7 3 9^it^?^T^tf^tx\ w^^^^^'i^^m^- 
i> t ^m^^shm(omti^^ ^ j; ^ b MmRxfmmmi^<Dm^^^J5±-t^ r. ^ fii-f 

Xtj:<. ^jSfKD"n7 3 7, 7 3 8(DrH^©^n^VM^ j:5Bm^:^tJ^^^^®^c7)^ 

^fc. 0 5 4®M-ett. ^ji^-v^7 3 4^j^o-r. ^mtl3n"p7 37, 7 3 8 
15 5 b^^9#^t?)fJ^^bXVN-C. ^jl^^v?7 3 4 ^#jS^Pp"p7 3 7 ^(DfB^cD^ 
M&ieit6fci6(C. B§R^?f^(Z)^5g;^-<-f-7 4 0 ^fflV^. ^fc^S^^:^7 3 4 
t^m^^^u 7 3 8 ^(DfplcO^M^Jltl-afciJeJ^^. tril^y7°7 4 1 ?^^V^TV^§o 

rco^-cfi. ^a^^^:^7 3 4^m\^^f£t^^'h. ^(D±m^-^J7 3 a h^mM>^u7 

3 7 ^(DPbI. ^f^^jS^^^^7 3 4 ^^Ji§^p"p7 3 8 ^CDra^^f. ttSltP^^ 7 4 0, 
^^f^^UT^i j:VNo ^fc. f y rtcD^lMBfT^-C^^HS 3, ig5 4<DBi'9# 
(^^HitPp'pi<^^^f^^t'^eBff^-*3V^-Ct. 0 5 3^111 5 4 <Z)^'9#tt:fe-fe^^ffl 

i- 6 r ^ ^\ L-T V ^^^^Jl^^ h ^WM^u h (D#.i^^v^ J- J; 5 B 
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J5§; Ufc R F /V K ^ 5 o 

15 :^-=i— ' y-y-r— ' y( :^-'Z>iy^^ (EPI) (75 J: 5 ^ - v'^^7£;a^ 

20 §0 ^(^M^. ^y-/vK«g{W^^i-7'^^o 
^ i t S t <^ -tr 6 o 

{*^iS8 0 i(Dmm^m.%.(Dmms o 2^5Ff^(^ptfB^ (^y :y s o s^^^t 
0 1 m%k,xn\^x-^mm^ 0 2, 8 0 2(DmK^ mmm^-^n^o 



50/65 



m^^s 0 3(Dm\z^^y<'y^ 8 0 5tmm^fi^o 

:i(D^^ ^ffi(7)=3r^^-^^>^ 8 0 4 i:, «®<D^^^-^v^^ 8 0 5 ^, 

5 (^15 ^SfeM) 

3 1^. ^(DM^m9 3 2 t ^r^fSo ^K^:tl9 3 3 (D^Bft. 

^tlfg?a^^J--e< f^^^^^^)^ 7^ 5^ h 9 1 6 

15 F^^9 1 7-t:f^Ct:rLri^6o ^ ^ ^/ h 9 1 6 9 1 8 fi. ^g-g^lS 

9 3 5-em^^9 3 2^C^^$:nTV^ao ar^^^9 3 3 t:^^yhV^-^9 2 

5 t(Dmi-i. mm^^9 3 3 (7)M^t4^^^ofcJ6f^. ^^-^u— X9 3 

7^^" 9 3 1 (DF^ffif;!}^, R F 3-^/1^9 0 3 :^S|ag^;|a,^^ ^cDRF^^^/V 
20 9 0 3t:i«i^{f:^:^D^^^mfg:a^^^$tL5o ^{t:^{t. f^Jl^^^JilJ;'9it^f* 

immm^. mmwc^m^. mmmMm. mmmmtimmmt>bmf^^ti^o ^ 
25 mmmun. ^mmmmmn. mmm^. i&m^i^mmn. 

r;rb^^i^jt^:S:tJ^S<t^f*. RF^::^:y ^ 9 4 0(7)4'^^:ilX^s6f3nrv^6o RF 
Sfci^^l::. RF =z^yV9 0 3 {^3£v^:^Bff^-IS^$i^TV^So El 5 6 
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RF^:=^:y h 9 4 Ott. 9 4 l(Dmm^m^M^m:9 3 2 -^n^J: < . ^ 

l\Z75:^^^(DMmm^nM^i^^o RF^::^:7 h 9 4 Ofi. MA 

(D^^^iy^ y — Ym(^iS:y ^ y-<-;^ 9 2 5. ■^1z.\t^^}i\xm'^(^M-'^(r>^ 

WM-b^'Mi^^o ^©fcifeRFa.- >y f 9 4 0 J4^mttBp^n(^Sib{t^?t$n5o 
L^o^t^. rf:=i^/i/9 0 3 ^^r^^^9 3 3;0^bi|^a&^t-iirHl$itfc:: i:. §b 
K4(7)mv^n>^ y — hMc^:^'^/ f ^ 9 2 5 l2:mi9#itfc(D^\ RF 

20 t^oTRF^^^y ^ 9 4 0 ^^^M ^ -f-^ M^fiffiiife ^ o 
(m 1 6 ^mfij) 
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^^10 0 0 0 s^^trK^^^yy i o o 2{zmm^n 

V^^ — y 1 0 0 3 f;ifi-^^^ V^^^ — 0 0 5;55i£fe^tL. ^(D^nmMy< 

jvyi 0 0 6 ^iri^xmn^nx^-'^c 

0 0 2 7K^:7V^^/^:7^fiJ^fP 1 0 2 0 comWi^^i/t^^r ^ m 5 8 ^^^-T J: 5 f-, 

(ON) ^f*lh (OFF) i^^5:j^#t9 3E-t-o M^MmT KD^^ tW± 

mmT2(DM^tit. ^r^i^^i o o i [H(Dj±^f)m^(D±m$:^m.K.m^ ^ ? 

^ m ^-iSM nitg -e 5 . 

5 0 0 2 Sr. mm'^x\^f^<. m^m^mU'r^^t\z. 

0 5 9 ^^^-t-i; 5 m^^^/vy 1 0 0 4 olIF^l *5 J;rJ^^€^/-</V'7^ 10 0 6 
ofiM^^-^^'y 1 0 0 2 (Dmx^-^J:M^\^M\^X . -^^y'/y^ 
7vy^UM^ 1020 y) M^S$t^Tv^6o 
^T. T'^:/^^:^-:/! 0 0 5(Dma/V^7^i 0 0 ^^/K^/T^l 0 0 

2(Df^^mfm%B.\^nm\^xmm^fi^o 0^19. 1 0 0 e 

*°:/:/l 0 0 2(75;e-:7;5.f,;e-V--(D^#^^P^LrrjCf.ix. M^Tt^i^y^i 0 0 
2 CD >^ ;0 ^ b :t -7 ^ # ( c ^ ^ U T r?! ^ t b § o 

^^^^5=-^"^ 1 0 0 3(DM;^/^/V:^'1 0 0 4f±. ^^7i^°^-7°l 0 0 2 

(D^?^^^M-t-5f^i5t;i. ^^7}fy:7°i 0 0 2(Diryt^^:^iy^(Dm^^'^ ^ >- 
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0 0 2 F^ofirt^T^T-rsr ^:65-et So ^nn. wnMMit^K yt^-^ym. 

1 0 0 4;as^ft btL. m^/^/^^^l 0 0 0 0 1 ^-e(Z)^^i:^ 

f^^^il 0 0 1 (D^^^(7)^f{-(7^:k^fi^^^^ LT#M:^^l^-^/3 ^ (^^ 
w^^^-i^) ^sf?fl^^$tL5^^ ^c75i:^^S^°>'7°l 0 0 2l^(^Prt;0S-r-e}^ 
UTV^^S r ht^h. ^(D?^4 v^^^^ — ^/^c;^ i^ — Xj^^^ff 

^Jd. ^^/K^:/l 0 0 2:65;^^;^^- bUT;a^bfjf^B#rHl (T1-T4) ^ 

iit^. o^^^^;jf^/7°i 0 0 2ii^:^y\^f^h^4 ^:y^^i:^i^mf^T 
-f^v^'"C\ v^r^— y 1 0 0 scDz-^/^yi 0 0 4;Ds^i::bn5o 

^P^^^l 0 0 1 cDj±^^S+^jg:-FUfcil:^#,-^\ ^^7K^^:7°1 0 0 2±^^mm^ 

§11 0 0 1 ^5^^11-5 rtifEo^-rSo ^fiK^^M'^^^yy"! o o 2(7)ff±(:: 

0 0 i^(D]±ti(D^-:m^±.^'^^m^B^-t^^tt^X^h. 

m 1 7 ^M^ij) 

Hie 0^^:^1 7^MM{-#§^m^f!|-f T^-V^^-^^^M^T^^^tlJCT^Itja&^^U 

■riN2>o p^fv m; 1 1 0 1 f»±jHo ^^^-rs^^^a^i 10 2^. 
immmmm (o-amp) iio 5}0^6mr»^B^^^t5W«#=^-r/n i 

03<^, RF^^/H104^. -^J>^^4^l^WM. (Shi m— amp) 1107 

f)^bmMWi^^^nx^mm^m-'\^^miE'r6mm^^^'r^mm<D^yj^=i4 

/Vl 1 1 6 ^^^la^jA^tlTV^So 
imm^M=^-^/^l 1 0 3(*. ii^>?f^(7?^{^. M^^^^-^l 1 1 l-t?f^^;65^ 

sxj^^ti.i-i£v>m^(^m^$;a5^r^^:^i 1 1 5\H\^um^nx\^^^o 
itf+) 1 1 1 2immm^nm^nx\^^o M^m-^i^^i 1 1 2xmmvtiM 

^Mf—^i^. fBft^pi 1 1 3 i3:^^,;h.fH'lt$;h.?>o * r (DfB'gfl^ 1 i i 3 Ic: 
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7^:y^i->^^mnm±ui 1 1 4f^. tstttisi 1 1 3\z.mm^t\^r^-^M^m 
(D/yT-ryTsmmmnm^^^o /yT'ry:^mnm±ui 1 1 4ti. 

ItQ 9 dB(-^j^;-t-^Efr:^li^j:0^T:^5b^^V>^t. 1 1 1 ^t; 

^(Dmmmmmm^^¥j^mmmx.tct^. mm^^yyi 1 1 i(D;^yT'ry^^ 

M'^:]-°yy°i 1 1 i(D^yv"ry7.^iS:-rfc^(Dm^it/ y±-^y-vh^ . 
;^ 7°^^ 1 1 1 0 

^-(t^g 1 1 0 8 fl. RF =3^7H 1 0 4 ^^LTMRff-^ (t^Ml^ft-^) 
^b. ^^^^s AD^^^#(DtflM^MUT. T^nir^^iM 1 0 9 J^tii^-rSo :7° 

^fihMW^:^^^ hMtf^ :^y°y^ 111 0 Jc^btb^^^tbSo 

^^S-3V^r. MRS (MRv^-^^ fnxnfc°^) "trtt. ^^f^ 1 1 0 8 T^itX* L 
fcMRT^^-^(7?{itS^ffiiEU. jil^m^v':7 h-r^o ^<^MiEbfcx-^{-S<5 
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^cDEP I iii{t^w^y=i-K^f^^-^^:7 (EP I mmwyy 

10 (^18 ^MfiJ) 

Tv>?)o ^> h y 1 2 0 1 jcf^. nmmuo ^m^-r^^mmm^ 1 2 o 2 1 . 

W«««tJI (G-amp) 1 2 0 5 fc^^i^m^^^tt S ftM«^Jrrr ^ ;V 1 2 
0 3 m^m^ (RF-amp) 1 2 0 8 JCg^^^fcR F /H 2 0 4 ^. 
15 ^yA=r^/v«M (Sh im-amp) 1 2 0 7 

-ft^ffilE-i^S^iJ^^^-rsmm^Dv/An^/Vl 2 1 6 ^ ^^la^^A^^TV^ So 

{tif«m^^/^i 2 0 3f^. m^nm<D^\^. ^^^^^^yi 2 1 i-e^^M^^ 

m^i 2 1 5(D^fKi::f5. mm:^mm-r^fc^(omm<Dm^&^>^ (m^ 
20 iSft) 121 zfimmm^mm^n-c^^^o M^m-^^^^i 2 1 2-T?aij^ufci^ 

j-^^^v^T y T/v^^i^-^^-^^^-t 1 2 1 Oft. 

j^: i:T{tM«*jm?ii 1 2 0 5. m^im 1 2 0 s . vi. =^ ^ /i^mfM 1207 

1 2 0 9 J^^UT^N/V;^v/-^yX(D^ff §r## 
^-^^^(75^^^{ii^-t-?)o ^f-s y T/V^^i^-^^^-S^^ 1 2 1 0^^. tliJS^ 
25 t^^c*^Jtv''-^i-S<5v^-C^^*°>^:7°l 2 1 1 (DillS^^iJt^-rSo 

^j^^^^^.j^ 1 2 1 sn^yy-z^l 2 1 4?:^UTA^$^fc^it#Ofi^ 

^-f. U T7^^-f — 1 2 1 0(Dy T7lx^^i^flJt@t--oV^Tfl0J-r5o 

y T/v^-f i^^^^-'-v^-^ 1 2 1 Oft. if^(7)^tg^^tt-r5o 
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^y—^v:^^:yY^ — y 1 2 0 9 jc^tUT^^-Y ^^^B^^ti^^tti ^ ^cev^o 
y T/^^^ 1 2 1 0 {i. M^^^tm'^\€^Mx.tz^.^.X\ 

5 2s6TV— h 1 2 0 9 \zn\^x:^^^:yfm-^<Dm^^'^%'t^o 
(2) MR s^E p I #<^^#^ft{cgci^^c?^--°/v;^ ^v;^^ff 5 t 
x:3f.^^.4i(c*^;jN°V7°i 2 1 1 (3) ^/i^ f-^S 

^ 1 2 0 9tc^u-c:^=5f-^vr^^^(Dfi^^^i-6. (4) M^m^f)\M^^y^ 

10 oTV^S^t. :^=^-Yy|fl^^BUt-^^^°>^7^l 2 1 1^31l5$^t. *^>^^SBff^ 
(5) #^^f4^ (/^V^;^^^-^^;:^c7:)S^. r-<^-i^'^. 

1 ^Kfai AT 1SI5L. 'mc^(Dmm^mm^ t KDrm^-r^o cco»ig/f* 

6 2Blz^i-2:^l^-^°>'^l 2 1 1 (DW^mm I^T 2RV^W±M^^ ^ t 2^AT 

IB (2) ^iwi^i^. mQ 2c\z7jk-txoKTr^y^i 2 I i^mm^izmm-r^o 
^bK. MRs^EP im(Dmm^mzMLxw^\zmm^£^'<^i^:^'y-^y^^ 
not^. ^'yzfi 2 1 i^mmm^mt^ir^iXiD^K^ /Kyy 1 2 1 1 ^^it 

::^^/^7?^-^J-j^?i:-c^^^ff#?i 2 0 8tt. v-i^^i-f 7vm?t. mmt^ 
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1 2 0 8(Dmm^mm^^^^^(^'P>t^mm^Rxj^m^^ :^bK^in^(D^mm^i^w: 
(6) m^^fifcM^mtpjTmw.t(Di:m^m^n^x^^yy" 1 2 1 i^mm 

y T/V^-f A-T^. — v^-r 12 10 n%^^\^Jt-^X7:X<?^ X 5 ^c?itiE^tt51^t^ 

y^i^—'\^t(Dm%^i'^w\'M\^. y r/v^-f ^^^--v'i' 1210 W;%^$i^-c 

^^^^i^-t4^#^b. ^(D#:£bfc^^^i^-tt^^J^;CTv'A:n^/H 2 0 7 

^ ^ ti. ^mmm^ b /m^^lt r^l t:: J; D ^^J^i^-t* ^ ^ a ^ ^.c 5 o 

mmmtm^\.x\^f^\^mmm^htxmmtfxj yvcn^mmm^-Q^ 

Wii~^o y T/v^^ v^-r 1 2 1 0 f*. r (D*^i^i^?fj-j^?-t-?)*nftJl^^#c 

Additional advantages and modifications will readily occur to those 
skilled in the art. Therefore, the invention in its broader aspects is 
not limited to the specific details and representative embodiments shown 
and described herein. Accordingly, various modifications may be made 
without departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equivalents. 
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